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Dear Sir; 



I, Filippo M. Randazzo, declare and say I am a resident of the State of California. My 
residence address is 104 Capricorn Avenue, Oakland, CA 9461 1. 



2. I hold a B.S. degree in Molecular Microbiology and Anthropology, which I received 

from the University of Notre Dame in 1985. I further hold a Ph.D. degree, which I received 
from Indiana University in 1991. I am skilled in the fields of genetics, molecular biology, 
developmental biology genomics and cancer biology. I am a co-inventor of the invention 
claims of the above-referenced patent application. 



3. I, George Lamson, declare and say I am a resident of the State of California. My residence 
address is 232 Sandringham Dr., Moraga, CA. 

4. I hold a BS degree in Biochemistry, which I received from the University of CA, 
Santa Barbara in 1976. I further hold a Ph.D. degree, which I received from University of 
CA, Berkeley, in 1982. I am skilled in the field of Bioinformatics. I am a co-inventor of the 
invention claims of the above-referenced patent application. 
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5. I have reviewed the relevant portions of the Offiee Aetion (speeifieally section nos. 5- 
10), mailed December 1, 2000, in the above-referenced application. I understand that claims 
of the above-referenced patent application are rejected under 35 U.S.C. § 101 on the grounds 
that the claimed invention lacks patentable utility, and also under 35 U.S.C. § 1 12, ^1 1, on the 
grounds that since the claimed invention is not supported by a patentable utility, one skilled 
in the art would not know how to use the claimed invention. 

6. This Declaration provides further evidence of the patentable utility of the claimed 
invention. Specifically, this Declaration provides evidence that the nucleotide sequences 
designated SEQ ID NOS:730, 731,919, 972,973, 1128, 1192, 1254, 1290 and 1492 
represent genes that are differentially expressed in cancer cells, thus supporting the assertion 
that the claimed invention has utility in detecting cancer cells. 

7. The following experiments were conducted by me or under my direction. 

8. Genes differentially expressed in cancerous cells were identified as detected by 
microarray hybridization analysis using materials obtained from patient colon tissue samples. 
The biological materials used in these experiments, the methods of analysis, and the results 
are described below. 

9. Source of patient tissue samples. Normal and cancerous tissues were collected from 
patients using laser capture microdissection (LCM) techniques, which techniques are well 
known in the art. Table 1 (Attachment 1) provides information about each patient from 
which the samples were isolated, including: the Patient ID and Path RcportID, numbers 
assigned to the patient and the pathology reports for identification purposes; the anatomical 
location of the tumor (AnatomicalLoc); the Primary Tumor Size; the Primary Tumor Grade; 
the Histopathologic Grade; a description of local sites to which the tumor had invaded (Local 
Invasion); the presence of lymph node metastases (Lymph Node Metastasis); incidence of 
lymph node metastases (provided as number of lymph nodes positive for metastasis over the 
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number of lymph nodes examined) (Incidence Lymphnode Metastasis); the Regional 
Lymphnode Grade; the identification or detection of metastases to sites distant to the tumor 
and their location (Distant Met & Loc); a description of the distant metastases (Description 
Distant Met); the grade of distant metastasis (Distant Met Grade); and general comments 
about the patient or the tumor (Comments). Adenoma was not described in any of the 
patients. Adenoma dysplasia (described as hyperplasia by the pathologist) was described in 
Patient ID No. 695. Extranodal extensions were described in two patients, Patient ID Nos. 
784 and 791. Lymphovascular invasion was described in seven patients, Patient ID Nos. 
128, 278, 517, 534, 784, 786, and 791. Crohn's-like infiltrates were described in seven 
patients, Patient ID Nos. 52, 264, 268, 392, 393, 784, and 791. 

10. Source of polynucleotides on arrays. Polynucleotides spotted on the arrays were 
generated by PCR amplification of clones derived from cDNA libraries. The clones used for 
amplification were either the clones from which the sequences described herein were 
derived, or are clones having inserts with significant polynucleotide sequence overlap with 
the sequences described herein as determined by BLAST2 homology searching. 

1 1. Microarray Design. Each array used in the examples below had an identical spatial 
layout and control spot set. Each microarray was divided into two areas, each area having an 
array with, on each half, twelve groupings of 32 x 12 spots for a total of about 9,216 spots on 
each array. The two areas are spotted identically which provide for at least two duplicates of 
each clone per array. Spotting was accomplished using PCR amplified products from 0.5kb 
to 2.0 kb and spotted using a Molecular Dynamics Gen III spotter according to the 
manufacturer's recommendations. The first row of each of the 24 regions on the array had 
about 32 control spots, including 4 negative control spots and 8 test polynucleotides. The 
test polynucleotides were spiked into each sample before the labeling reaction with a range 
of concentrations from 2-600 pg/slide and ratios of 1 : 1 . For each array design, two slides 
were hybridized with the test samples reverse-labeled in the labeling reaction. This provided 
for about 4 duplicate measurements for each clone, two of one color and two of the other, for 
each sample. 
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12. Microarray Analysis. cDNA probes were prepared from total RNA isolated from 
the patient cells described in Table 1 (Attachment 1). Since LCM provides for the isolation 
of specific cell types to provide a substantially homogenous cell sample, this provided for a 
similarly pure RNA sample. Total RNA was first reverse transcribed into cDNA using a 
primer containing a T7 RNA polymerase promoter, followed by second strand DNA 
synthesis. cDNA was then transcribed in vitro to produce antisense RNA using the T7 
promoter-mediated expression, and the antisense RNA was then converted into cDNA. The 
second set of cDNAs were again transcribed in vitro, using the T7 promoter, to provide 
antisense RNA. Optionally, the RNA was again converted into cDNA, allowing for up to a 
third round of T7-mediated amplification to produce more antisense RNA. Thus the 
procedure provided for two or three rounds of in vitro transcription to produce the final RNA 
used for fluorescent labeling. Fluorescent probes were generated by first adding control 
RNA to the antisense RNA mix, and producing fluorescently labeled cDNA from the RNA 
starting material. Fluorescently labeled cDNAs prepared from the tumor RNA sample were 
compared to fluorescently labeled cDNAs prepared from normal cell RNA sample. For 
example, the cDNA probes from the normal cells were labeled with Cy3 fluorescent dye 
(green) and the cDNA probes prepared from the tumor cells were labeled with Cy5 
fluorescent dye (red). 

13. The differential expression assay was performed by mixing equal amounts of probes 
from tumor cells and normal cells of the same patient. The arrays were prchybridized by 
incubation for about 2 hrs at 60°C in 5X SSC/0.2% SDS/T mM EDTA, and then washed 
three times in water and twice in isopropanol. Following prehybridization of the array, the 
probe mixture was then hybridized to the array under conditions of high stringency 
(overnight at 42°C in 50% formamide, 5X SSC, and 0.2% SDS. After hybridization, the 
array was washed at 55°C three times as follows: 1) first wash in IX SSC/0.2% SDS; 

2) second wash in 0.1X SSC/0.2% SDS; and 3) third wash in 0.1X SSC. The arrays were 
then scanned for green and red fluorescence using a Molecular Dynamics Generation III dual 
color laser-scanner/detector. The images were processed using BioDiscovcry Autogenc 
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software, and the data from each scan set normalized to provide for a ratio of expression 
relative to normal. Data from the microarray experiments was analyzed according to the 
algorithms described in U.S. application serial no. 60/252,358, filed November 20, 2000, by 
E.J. Moler, M.A. Boyle, and F.M. Randazzo, and entitled "Precision and accuracy in cDNA 
microarray data." The experiment was repeated, this time labeling the two probes with the 
opposite color in order to perform the assay in both "color directions/' Each experiment was 
sometimes repeated with two more slides (one in each color direction). The level 
fluorescence for each sequence on the array expressed as a ratio of the geometric mean of 8 
replicate spots/genes from the four arrays or 4 replicate spots/gene from 2 arrays or some 
other permutation. The data were normalized using the spiked positive controls present in 
each duplicated area, and the precision of this normalization was included in the final 
determination of the significance of each differential. The fluorescent intensity of each spot 
was also compared to the negative controls in each duplicated area to determine which spots 
detected significant expression levels in each sample. 

14. A statistical analysis of the fluorescent intensities was applied to each set of duplicate 

spots to assess the precision and significance of each differential measurement, resulting in a 
p-value testing the null hypothesis that there is no differential in the expression level between 
the tumor and normal samples of each patient. For initial analysis of the microarrays, the 
hypothesis was accepted if p>10 3 , and the differential ratio was set to 1.000 for those spots. 
All other spots have a significant difference in expression between the tumor and normal 
sample. If the tumor sample has detectable expression and the normal does not, the ratio is 
truncated at 1000 since the value for expression in the normal sample would be zero, and the 
ratio would not be a mathematically useful value (e.g., infinity). If the normal sample has 
detectable expression and the tumor does not, the ratio is truncated to 0.001, since the value 
for expression in the tumor sample would be zero and the ratio would not be a 
mathematically useful value. These latter two situations arc referred to herein as "on/off" 
Database tables were populated using a 95% confidence level (p>0.05). 
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15. In general, a polynucleotide is said to represent a significantly differentially 
expressed gene between two samples when there is detectable levels of expression in at least 
one sample and the ratio value is greater than at least about 1 .2 fold, preferably greater than 
at least about 1.5 fold, more preferably greater than at least about 2 fold, where the ratio 
value is calculated using the method described above. A differential expression ratio of 1 
indicates that the expression level of the gene in the tumor cell was not statistically different 
from expression of that gene in normal colon cells of the same patient. A differential 
expression ratio significantly greater than 1 in cancerous colon cells relative to normal colon 
cells indicates that the gene is increased in expression in cancerous cells relative to normal 
cells, indicating that the gene plays a role in the development of the cancerous phenotype, 
and may be involved in promoting metastasis of the cell. 

16. Table 2, shown below, summarizes the results of the differential expression analysis 
in colon tissue. The table provides: the SEQ. ID. NO. of the polynucleotide corresponding to 
the polynucleotide on the spot on the array; the Sequence Name, the number of patients 
tested (No. tested), and the percentage of patients in which expression was detected at greater 
than or equal to a two-fold increase (>2x) relative to matched normal control tissue versus 
cancerous tissue. 



TABLE 2 



SEQ ID NO: 


Sequence Name 


No. tested 


>2x up 
95% conf. 


730 


RTA00000589F.I.22.1 


28 


67.9 


731 


RTA00000608F.I.14.1 


33 


54.5 


972 


RTA00000623F.C.20.1 


33 


54.5 


973 


RTA00000603F.d.l3.1 


33 


69.7 


1192 


RTA00000591F.a.08.1 


33 


33.3 


1254 


RTA00000623F.J.08.2 


33 


39.4 


1492 


RTA00000631F.g.l 1.2 


33 


30 



1 7. The data above support the assertion that a polynucleotide having a sequence of SEQ 

ID NOS:730, 731, 972, 973, 1 192, 1254 and 1492 represents genes that are differentially 
expressed in cancer cells, thus supporting the assertion that the claimed invention has utility 
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in detecting cancer cells. Specifically, detection of gene products that correspond to a genes 
having a sequence of SEQ ID NOS:730, 731,972,973, 1192, 1254 and 1492 can provide an 
indicator that the cell is cancerous, and may provide a therapeutic and/or diagnostic target. 
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) 8. I, Pilippo M Randazzo, hereby declare lhal all statements mado herein of my own 
kiMwIcdflo arc true and that all statements made on information and belief are beloved to be 
true; and further that thcto statements were made with the knowledge thai willful false 
■women* and the like so made are punishable by fine or imprisonment, or both, under 
Section 1001 of Title XV111 of the United States Code, and that won will fclac statements 
may Jeopardize the validity of the application or any patent issuing thereon. 



Date ~ FillppoM, Rnndazzo 




10. 1 , Oeor B 6 1 *ros©n, hereby doclarc that all statement* made herein of my own knowledge 
are true und thai M luuinentt nude on Information and belief are believed to be true; and 
furthor that thoao statements were made with the knowlcd 8 o that willful false statements and the 
llko so nude are punishable by line or imprisonment, or both, under Section 1001 of Title XVlfl 
ofthc United States Code, and thai such will false statements may jeopardize the validity of the 
application or any patent issuing thereon. 



0^ — George Lsrnsion 

Attachments: Tabic 1 of patient daU 
l':M)OCUMCNT\2300U 4»7\Dco1ar»iion 1 . 1 J2.doc 
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